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IBD Inflammatory Bowel Disease 炎症性肠病 
MSCs Mesenchymal Stem Cells 骨髓间充质干细胞 
TGF-β Transforming Growth Factor-β 转化生长因子-β 
IL-17 Interleukin-17 白介素-17 
TNF-α Tumornecrosis Factor-α 肿瘤坏死因子-α 
IL-1β Interleukin-1β 白介素-1β 
IL-10 Interleukin-10 白介素-10 
IFN-γ Interferon -γ 干扰素-γ 
MCP-1 Monocyte Chemoattratctant Protein-1 单核细胞趋化蛋白-1 
NF-κB Nuclear Factor-κB 核因子-κB 




MFB Myofibroblasts 肌成纤维母细胞 
ECM Extracellular Matrix 细胞外基质 
α-SMA α-Smoothmuscle Actin 平滑肌肌动蛋白 
CK Compound K 人参皂苷 CK 
LPS Lipopolysaccharide 脂多糖 
BSA Bovine Serum Albumin  牛血清白蛋白 
DMSO Dimethyl Sulfoxide  二甲基亚砜 
FBS Fetal Bovine Serum 胎牛血清 
PBS Phosphate Buffered Saline  磷酸盐缓冲液 
DSS Dextran Sulfate Sodium 葡聚糖硫酸钠 
OCT-4 Octamer Transeription Factor-4 POU5fl 转录因子-4 


















ELISA Enzyme Linked Immunosorbent Assay 酶联免疫吸附试验 
HE Hematoxylin and Eosin Staining 苏木素伊红染色 
MPO Myeloperoxidase 髓过氧化物酶 
EDTA Ethylene Diaminete Traacetic Acid 乙二胺四乙酸 
FCM Flow Cytometry 流式细胞仪 
GFP Green Fluorescence Protein 绿色荧光蛋白 
Real-time 
Q-PCR 
Real-time Quantitation PCR 实时定量 PCR 
 
FITC Fluorescein Isothiacyanate 异硫氰酸荧光素 
GAPDH Glyceraldehyde Phosphate Dehydrogenase 磷酸甘油醛脱氢酶 
MAPK Mitogen-activated Protein Kinase 丝裂原活化蛋白激酶 
VEGF Vascular Endothelial Growth Factor 血管内皮生长因子 
SDS Sodium Lauryl Sulfate  十二烷基硫酸钠 
WT Wild Type 野生型 





TIMPs Tissue Inhibitor of Metalloproteinases 组织金属蛋白酶抑制
剂 
DEPC Diethy Pyrocarbonate 焦碳酸二乙酯 
Ki-67 Nuclear-associated Antigen Ki67 细胞核相关抗原 Ki67 

















中 文 摘 要 
 









体内的炎症因子对 MSCs 影响及其 MSCs 对肠炎的治疗作用和机制研究。 
我们选取 TNF-α 和 IFN-γ 作为研究中的目的炎症因子，将体内的微环境扩
大化，研究炎症因子对 MSCs 的影响以及其作用机制。首先我们构建了
shIKKα/MSCs 细胞株，用 3%DSS 给小鼠正常饮水 7 天，构建小鼠结肠炎模型，
发现 MSCs 在结肠损伤部位聚集归巢。然后我们用 2%的 DSS 给小鼠正常饮水
11 天构建小鼠结肠炎模型，从第 3 天起隔天给小鼠尾静脉注射 WT/MSCs、经
TNF-α、IFN-γ 预处理 6h、24h、72h 的 MSCs、shIKKα/MSCs 和经 NF-κB 信号
通路抑制剂 CHS-828 处理 24h 后的 MSCs。我们发现 WT/MSCs 对肠炎小鼠有修
复作用，能缓解肠炎小鼠的炎症反应，减缓小鼠体重变化、结肠长度变化，降低
肠炎小鼠中 MPO 水平；小鼠血清、血浆、结肠组织中促炎因子的（IL-17、IL-1β、
TNF-α、IFN-γ）表达下降。但是尾静脉注射经过 TNF-α、IFN-γ 预处理 6h、24h、
72h 的 MSCs 后，随着干预时间的增加，肠炎小鼠的炎症反应加重，小鼠体重变
化大、MPO 水平上升、结肠组织损伤加重。小鼠血清、血浆、结肠组织中的促
炎因子（IL-17、IL-1β、TNF-α、IFN-γ）表达升高。Western Blotting、免疫荧光、
免疫组化检测结肠组织中 NF-κB 信号通路、STAT3 信号通路的激活情况，发现
结肠组织细胞质中 IκBα 表达下降、p-IκBα 表达上升，STAT3 表达下降，p65、
p-STAT3 入核增加。免疫组化检测 Ki-67、PCNA 的表达量，我们发现尾静脉注

















实验小鼠结肠组织 Ki-67、PCNA 表达增加，说明在长时间炎症因子刺激 MSCs
下，MSCs 加重肠炎小鼠的炎症反应，持续激活小鼠结肠组织中 NF-κB、STAT3
信号通路，小鼠结肠组织出现异常增殖，肠炎小鼠发生病变甚至癌变。而在
shIKKα/MSCs 组、CHS-828 组干预了 MSCs 的 NF-κB 的信号通路与 WT/MSCs
组相比，促炎因子(IL-17、IL-1β、TNF-α、IFN-γ)整体表达降低，在一定程度上




预处理 6h、24h、72h 的 MSCs，随着时间的增加，MSCs 的组织纤维修复能力下
降；血浆中的 TGF-β 的 mRNA 水平下降，而 CXCR4、MCP-1 水平 mRNA 升高。
同时 TNF-α、IFN-γ 预处理 MSCs，随着处理时间的增加， MSCs 的归巢迁移到
损伤部位作用加强，这与血浆中的 CXCR4、MCP-1mRNA 水平升高有关。而










织发生病变甚至癌变。干预影响了 MSCs 的 NF-κB 信号通路，MSCs 的损伤修复
功能下降，影响机体炎症因子、细胞因子的释放。由此可见，MSCs 的修复作用






















In recent decades, ulcerative colitis (UC) is considered a type of inflammatory 
bowel disease (IBD), which can affect the peoples’ normal life and that is increased 
the probability of the colon carcinogenesis. The exact pathogenesis of this disease is 
still unknown. It characterized by continuous mucosal inflammation extending 
proximally from the rectum, the immunoregulatory dysfunction of intestinal 
differentiation and intestinal flora alteration. Research study in ulcerative colitis was 
focuses on the immune disorder and the changes of intestinal signaling pathways, and 
more and more treatment were used in UC. We have paid our attention in the use of 
the TNF-α inhibitor. In recent years, mesenchymal stem cells (MSCs) have high 
differentiation capacity, low immunogenicity, regulating immune system, homing 
body injury and tumor advantages has been widely used in clinical treatment. Have 
report point out that MSCs can through the regulation of the immune system of mice 
and to repair the damage on the enteritis of mice, but the specific mechanism of action 
of MSCs is still unknown. Therefore, here we focus on the cytokines on the 
therapeutic effect and its mechanism of inflammatory bowel disease.  
According to the existing literature and before experiments, we select the TNF-α 
and IFN-γ as our aim inflammation factors. To enlarge the in vivo microenvironment, 
we study the effect of inflammatory factor to MSCs and their mechanism of action. 
Firstly, we have established the shIKKα/MSCs, and then gave the mice drink 3% DSS 
for 7 days, and we have found that the MSCs homed and gathered in the injury colon. 
Be after, we gave mice drink 2% DSS for 11 days, starting from the 3 days of the 
caudal vein injection of WT/MSCs, the TNF-α, IFN-γ pretreatment 6h, 24h, 72h of 
MSCs, shIKKα/MSCs IKK and the NF-κB signaling pathway inhibitor treated MSCs. 
We found that the WT/MSCs can repair the DSS-induced colitis, can alleviate the 
inflammation of colitis mice, retard the mice body weight change, reduce the MPO 
level, relive the mice colon length change, reduce enteritis of proinflammatory 
cytokines (IL-17、IL-1β、TNF-α、IFN-γ) expression; But after tail vein injection of 

















time, inflammation reaction of the mice is aggravating, the mice body weight changed 
obvious, the MPO level rised, the expression of proinflammatory cytokines  (IL-17、
IL-1β、TNF-α、IFN-γ) in mice serum, plasma, colon tissue is increased. Western 
Blotting, immunofluorescence, immunohistochemical detection of colon tissue were 
found that the NF-κB, STAT3signaling pathways. We found that the tail vein injection 
after TNF-α, IFN –γ pretreatment for 6h, 24h, 72h MSCs, with the increase of 
intervention time, mice colon tissue NF-κB signaling pathways activated. The IκBα, 
Stat3 expression reduced, and p- IκBα expression increased in the cytoplasm; p65, 
p-Stat3 expression increased in the nulces. Immunohistochemical detection of colon 
tissue of Ki - 67, PCNA expression, we found there were increased. So we can say, in 
a long time proinflammation cytokines intervention MSCs, NF-κB, STAT3signaling 
pathways activated, MSCs increase inflammation mice intestinal lesions even occurs 
cancer in mice. Meanwhile, compared the shIKkα, CHS-828/MSCs goups, there will 
alleviate the MSCs repair the injury colon under impcated the MSCs NF-κB pathway. 
In the two group mice, the body weight changed a little, MPO level have little 
increase, and then the colon injured. NF-κB pathway was not be activated and then 
inflammation factor overall low expression level.  
MSCs can repair the colon tissues via induced colon fibrosis. After TNF-α, 
IFN-γ pretreatment MSCs for 6h, 24h, 72h, with the increase of time, increased the 
MSCs’ ability of the organization of fibrosis and increased the α-SMA expression. 
The expression of TGF-β also can reveal the reaction. As the growth of the processing 
time, TNF-α, IFN-γ will promote the homing of MSCs migration ability. By the way, 
MSCs co-culture with macrophage can promote the release of inflammatory cytokines. 
Looking for the shIKkα, CHS-828/MSCs, we also found if we have impacted the 
MSCs NF-κB pathway, it also can impact the MSCs action of fibrosis and migration. 
The cytokines TGF-β、MCP-1、CXCR4 expressed little in mice plasma. 
In summary, inflammation factor TNF-α, IFN-γsynergistically stimulate MSCs 
migrate to the injury to repair the image. At the same time, MSCs autocrine or interact 
with other cells, immune cells, secrete a variety of inflammatory cytokines, take part 

















cytokines will promote MSCs tissue fibrosis and inflammation factor of release, the 
NF-κB, STAT3 signaling pathways activation, aggravate the inflammatory condition, 
increase the cancer rate of colon tissue. If we have impacted the MSCs NF-κB 
pathway, it will alleviate the inflammatory factor expression and reduce the MSCs 
function of injury repair. So, the functional mechanism of MSCs in the injury tissuse 
is related to the infammtory factors and the work of NF-κB singnaling pathway.  
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